as)B*mmtF? (j p) 



& m ft ^ $g (a) 



EWPl 1-177930 



(51) IntCl. 8 
H04N 



mm* 



5/92 

5/225 

5/765 



F I 

H0 4N 5/92 
5/225 
5/91 



D 

F 
L 



(21)fflSi#f» 


!&IE¥9 - 346816 


(71) Hi ISA 


000002185 










(22)iliBSB 


3p^9^(1997)12^160 




)WC*aUIIK*»;H6TB7«a5*» 






(72)&5H# 










JK3Sa»a/IIKJUSJll6TB7«35^- V- 














(74)f$SA 





(54) mwa&ffl yZttfJtYXXPttoWttttii 



(57) [BS**|] 

< , £ ft t B£fc k « * -T 5 > ^"PlWffl sum t g 
tt««5BXH:Elt*ff tT-r** * 7f* CCD 




1 

mum i ] mmm^crmmbtcmimmmimn 

tfrtfA^T'&oT, 

^<D^tB L&tf ^&iE#te#©iB8i$0*-f' 5 y^" 
S\ l 7^-;bK¥{i<D/^-y h<tLT$9k«(c, S 

[MI 2] ±E*-f5;/7«£¥Rtt. ±ffi»#* 
-{■s\(DiiyW-Y >^\>7s-frh 1 7^-;l/Kf)7^y-> 

7 his*7£T*w&±ia^-y hfc-rscfcfcwfcfc-r 

§ 1 tBic£> If r * * ;* 7« 
[»M3] ±IE*^y?m^±> ±IB^^-v 

t -r § si'ujtJTi 1 mm t"ft*^„ 

* 4 5 > ^^ESESS^*n?8woaiSfiKa k raws* 

It^ff 5 kttJc, ««IO«fllHft#aX«ffi«*tTl/'>f»* 

if r** * ^flDWW^ffi-efeo r, 

7 ] ±ib/^ 7Ki, ieh**?^©* y 

[M #* 9 ] ±SE§BtiS£© M5> ^tt HO-OS* 
^D7?frb %C m#m 6 IBic© 

[W«W1 0] 5e^™WTT'©fflK<0IS{ctt, ± 
jfBl 7-f-;l/F#f5(D/^ y hOSr-fS^*, i&SS 

M*JH 6 ?,m<D fcf-r * -h*y ©MW^ffio 

[0 0 01] 



(2) ¥fffl¥ 1 1 -17 7 9 3 0 

2 

46^*lT'&Sfc«fj:l!ls«Oi^lB«l««?SXttE«l*ff^ 

m z if -r * * * ?r m <ouwi mc m-t 

[0 0 0 2] 

[0003] se*, cvmrm^wut, -74^ 

*ffv\ B*¥^tc(i)imc07 -c -;!/ F U- h T<DfikWZ 
'iio&i^tzt, ^m^matxv-^e-iyaym 

y a yW5«{4, ^lOiftflH^IIIIM «fe 0 1 Bf IB«I3W*9B t 

[0 00 4] U^L, co7-i';I/A*^7k:J:S^ra«i 

20 &5„ 

[0 0 0 5] 

[0 0 0 6] U^b, -®W(c^ t'r^*^7«, NT 
SC (National Television SystemCommittee) A 
L (Phase Alternation by Line) , S EC AM (seque 
30 ntial a memoire color television system) HcDIlfT 
WtM7*--?y bK.fto fztb. 7U-AU-h^3 0^ 
l/^i 2 5 7 ls—k&®lCffifcZtlT^%i><Dtf%j£~T$> 

[0 0 0 7] CCT% Ifx^*^ vfCfe^T> P^liJOtft 
ftOi^lSlttoW^ffJiSW^tf IBS^oStlSf p >y ^ 

(1) W5flwi^m«*^t>sfc«), 7^wo»i 

40 jtS&gtf&So 

(2) r-f W7-r>*ffl^T, ^-T5>^afi%LT 

(3) S^k<0^'f S>^P»ilHl»^lfiaiti:ftS 0 t 
[0 0 0 8] *CT\ iaUft*ilCi#T 

x.5c£%<. zrztmjktns.JhtvZ'fs.ymffl 

50 k^SWkTSo 



3 

[0 0 0 9] 

4o 

COO 1 0] *WWfc&tU£. M*J<Dr-£U- 
;tfcSMnJ^LTV4o COfcad, ftl07-f-;l/F 

u- h *«wiiHiKfcgM*an*. 4 ^Ilnlfig 

[0 0 1 1 ] 

[0 0 12] 01C, *^cot"r^*^7Ry ; ^OifiiJ 

[0 0 13] COlltc^T, CCD (Charge Coup I 
ed Devise) -Y^-iz-V 1 Hu BItTx L&l/^^&fc <t o 

TSJtiis±Kis»«nfctP?(*sso<»*}ifi«iE«t «fc o 
«c ^ k> s-Mitiitmvkfsmt. -fv -t ? +r®s§ 2 1 

i£bft4 0 C«-/p-b-y9-|e]SS2Tii, CCD-f^-^ 
*J. C CO -fu -fe -y +MsISS 2 fC felt § ffi££>W!«{3#«yi 
Tfc 4 fc to C C T*ti ^-CDI^^BST 4 0 SK7°p ■& «y 

2 (c rmmmmmttmrcmimmii, atm 

t LTf?iJ*.li' RAM (Random Access Memory) , /n— 
Kf-cX^, E'r*T-7l?0faftfrgL< li^ft b» 

4 0 *SiS©«!Bt4Bt^T, ±ECCD-f*-S>+ ICO 
SRfj Eftlf 3 1 felt 4H&{S*f 

5 y^tt, 3<gj£JirF<Dffi8t©7 b-AU- h 

l!1-4o 

[00 1 4] -7JT\ S4?^S>^*i^^6IC 

16* hfcaStPHWHl^tf A7J * ft 4 0 ±H2IE^S4g|5 3 
{CH5tS*ftT^4H^ff^«^ SK»*|h)W(S^^[S)W 
LT. Pi^-Y Sy^'A* 6 T*§JI£ftfcfS£ 
^-rSy^fCfcO 1 fgj§<D7b-2>U-r-T'S£<*ft, 
7°P-t:'yitlalSS4{ci£bft4 0 C«X/o-fcy1J-B»4 T' 
*i. K»?S£»3 bffi&&2ftfc<i^(cffi£cD{gWI 
^fifi L . 19 b ft fcHflWl^Jb' tr^ W77iSi-T 8 b f&PS 
tcHlyj*ft4o fcfc. C<D7 P D-t'y9-|H|SS4lCfett4m 
^<Dl«Jifg!{g^jt[ia?f4, l^co tT-r^- 7fcTtf ftft4 



(3) ¥tmW- 1 1-17 7 9 3 0 




[0 0 15] ->XxAP>hn-7 7li, &8B<DSi|ffl]J& 
[0 0 16] ±M>cOJ:9fc, ±I5C CD^yJ-^-v 1 O 

mm ? << ^ y f t mm^ 3 com * a# 2 -r 5 y ?z 

3fgaWTOffi*07U-AU-hKL, -75T\ IBIS 
S4»3*^©S^«r 1 (gSc07U-Ab-hfcT4 
C£T\ B*ff£DB#P^lltl^Wfftft4C fctC&^o t* 

10 fa-smtf, ±8bc c d^->>> 1 <DJsmf^^y^ 
a u- mc u mmn±& 3 *» b <on%m% \&m<D 7 

V-h U- h fc-T 4 i: , if -T tffflrtiS? 8 *^ e^st w 
7 l ]*ft4iSfit± 3 fgtc^W^ft^i^ft/cXP-t-S/ 

3 ywmtKZo 

[0 0 1 7] mziat, mZ-lSNT S C^S©J:^*5 
2 5 7^ V/6 0 7 1 1 KS^O-y^fAlc, ±IS^f 
IHWWE«**i!-r **««0»i!0 tTr * * * 7 *]gffl 

Lfe«^o, ±!efe«**-rsy?>*x*b-* 5^bC 

20 C D-fy:-^> 1 (c)£bft4&«C C DSgKfg^co^^ 
^y^ft-h^to El 2 cfcDV D«C C TMt-i? 
* KDmmWM'Wtt. VI. V2. V3, V4im 

$\ F PI±tit57^-;l/K'^7 h^r, E 
7-fy^U 0 2 (a) tt*y K7-f-;PK (Sf»7 
Y-^K) O^-rsy^f-V-h*. EI 2 (b) tcte-T 
-7>7^-;l/K aSS7-r-;l/K) CD^^^yyT 1 ^ 
- h^LTl/^4o 

[0 0 18] llT', CCOH2(C7r;-rJ;o^C C DSEI/j 

30 yific^Lx. ccDmm<Dx\£-v%vmm 
■%<D3{att% 0 mfcmcmit, ccD-f^-y+i 

->7 hi^7*T'CD^'r5y^7-<'-;UK^'7--y h F P 
fcLT, ^Sffi© (*-yH\ 4-7» (DZmmcD7j 
-)}, v h F P Z MMit 4 ^ -f 5 y y*Vm? 4 c 

tx\ 3femixr<Df>im7\s-i>u-h*nm.?%£t 

tfT-Z 4o 

[0019] c cdy^-a 1 <D7j<¥fiii: 

0iJ^{fji«<D3lg3iT*nyy;^yh(ctTi/\ -t 
40 y^-h/wxc Q*iLTZ>mm*. m3<D^Rum 

4 (C^lr J; 0 til, r)tS07i'-;UKU- hfCJCDT^^. 
SCttC^O, 3 fgilJ-^Ts fflj^tf 1 fgi§< 1. 5fg 
3S, 2fgi$, 2. 5fgj§, 3f8®m<DX\Z-VT'<D®& 
V, MtC 1 fgiiJ-XT, mtfO. 5fgiiHC0Xtf-FT' 
©ffl^^ol^^*4o **J, 03(cti, 7^-^FU- 

;UKU-h^3 07^-;l/K/» (-Tftfc^O. 5fg 
il) £0t$©A'7--y h^JIWti 3 1 5 0 7^y/7l/- 
7y-^KU-h* s 4 5 7-f-;bF/# (?%t>*> 
50 0. 7 5fg3I) ©fctO/^-y h^Wt±2 1 0 07^ V 



(4) 

5 

/71/-A, 7-f-/l/FU-Ftf 6 0 7-i'-;UF/# 
(-t&fr^ 1 fgj§) <Di:t£D^y-y F^fflte 1 5 7 5^ 

Fb-h^l 5 07^-;^V# (t§^2. 5fg 

7-f-;UFU-Ftf 1 807^-;bF/# (-f&*>*>3 
fgjl) (Dt^<DA^ry FJSW4 5 2 57^y/7l/-A 
£&£ 0 Sfc, 04 (a) {c{±7^-;l/FU-h*M 8 
07^-/bF/S> (T&^3|gj§) cDtt, 04 

(b) tcfi9 07-r-;l'FV# (T&*>*> 1 . 5{g>I) 10 
<Dfct. 0 4 (c) (Ct4 6 0 7^-;UF/# (lfgif) 
cOttW-fey-9-'!f-h^;l/XC Gt7-f-/VF/^7 F 
Vi|!?|CO? ^ 5 > y £^ U T ^ § o 

[0 0 2 0] ±iiB£DJ;9ic, *^SSO/f^(CJ:n«\ 7 

-f-;i/F^y f f p^i/^m^^fflu 

Wit^CtftX^Zx, 
[0 0 2 1] *H)ltDff^t<:J;n(i\ 7 U—LU 

-FA^ftLTk, 7-C-;l/FV^'V F F PfmiC C 20 

d 7t<-¥sgi/j® mteis ic -mt l x v ^ /c a, om» « 
S(^v-9-y7 p ;u*-;i/ F(7)^^ = mmam 

T^fcLtz mmm e> n 5 . 7 p y m *#sa mm® o 

[0 0 2 2] £bfC ( *^<7DmitJ;nH\ §EiSS£ 
SI? 3 iCftt & %^Shh-mSWfr)& L^^5> y^|5l-cD 

i-D'^A^j^n, 7 -r -;U F U- F #s£b o T 
T«T*# , mm%ftm\XhZ> 0 30 

[0023] ^coftii, mx\m%ttm<nmk&ttmj\y 
x\ mmmm®. (B*mxu 6 0 h z £&w4 5 0 h 

z ) © 1 »«^H: 2 i8mm<D* tf- Ffi^'f-ro Jf^c 

mm<onm<D \£ r * ^ 5 fc *s ^ T « , K«<D 7 f - 
;u K*-T 5 >y*»ffl«jBHK«fcraWI«"e-* c tc «k 

[0024] 05tcti, 7-fpy^#jaaia!So-«iia 

BR***. 

[0 0 2 5] CCO0 5{C*51/^T, CCD^^-»1 1 40 
tiMen^o liS-9-y7';!/*-yl/FlelSSi 2fli, 7-7- 



1#BB¥ 11 -17 7 9 3 0 
6 

n?.cc D-f;*— S>+ 1 1 Rtf-9";/7*rt/#— ;I/F@!8 1 
2(4, CCDF7-f7^i'5y^>"i^U-?l 7frb 

[0 0 2 6] ->x— rV y^"ffi«|51Sg 1 314, H, Vifi 

^SKWWUfcifiaMB&fc, •y-y7;i/*-;i'FiHi!Si 2 

fr6©H«ffiMf £S*f 5->x-r-f >^M« (ffil) 

1-0027] ^i-f^>ya«BBi 3A>p>ai7j«n 

fciB»M#«, a-'U7^^ (LPF) icx&mm 
S4Xf&fttnfc£2fttz®. 7tD^/fV->"?^ (A 
/D) p>A-£ 1 5{Ctf-c i^l/Hfc-r-^fcS&i 

[0 0 2 8] 

ffi^O$S*m L&tfS lit <§ff ©SB8H*©*-r 5 >y 
17-f-;l/K*{i<D/^'yhtLTfil/\ SK^^r 
>y hW^-r— ^U— Ffc-^ffc-rSClfclcjcO, 7-y/U 

So 

[0®olS**^] 

[02] 5 2 5 7-1" >/ 6 0 7 -C FS»0'>Xf A 

D^i/){i^O^^S>^+-FT'fe5o 
[03] 7-<-;l'FU-Ft^-y<y FHflHOttJE^fc^ 
T0Tfe?> o 

[04] 3» 1. 5«3E, 1 fg3illi^i:$o-hy 
•9-y-FA;UXt7f-;l'F^^-y FJiWo^Y^yy 
Z^t f << 5 > 9f- -v - F T'fe So 

[0 5] 7^n7*fa^5aa@SS©-HI^I^-r7"p-y 

1 CCD-f^-», 2, 4 yp-tr-y+MUSS, 

3 tails' 5iH^^^5yyy*x^i/-^, 

6 S£>'l'5>'y*i'i*l/-#, 7 ->XfA3y 
Fn-5 



f$Pjf]¥ 1 1-17 7 9 3 0 



[0 1] 



[1212] 



1 


2 


3 




4 










/ 


CCD 















7 



[03] 







30 


3150 


45 


■2100 


50 


1 575 


75 


1260 


90 


1 050 


1 00 


945 


1 25 


756 


1 50 


630 


1 80 


525 



9 



VI 
V2 
V3 
V4 



iiiniiiiiiiiniiiiiii 



CG. 



C3. 



CM C\J 



niiiniimimnni iiiihiiiinini 



i 



limilllNMUlUMi LLUlLiiiliLLLlI 



CCDitto 



VI 
V2 
V3 
V4 



246 

BE" 

135 

I 



494 
493 



iiiiminii rnrrma 



l|llll!lllliUIIIIIIII|l 

Aimniiji 



CCDtttt 



1 1 1' ijj 

246 



MiiiiMimn 



HUllllllllll 



493 

® 

494 



[El 4] 



(a) 1 807-f-JUhVfT 



525^f> 

**| CG tvy-y-h/Tjwi 

< '999999999999999999999999999'""' 



in 



1 

OOOOOOOOOOOOOQ 



Cb> 907-r-JUhVBr 



1 5755-f> 





> < 


p < 




> < 


> < 


p c 


5 < 
1 


p c 


> < 


> 






1 




3 




H 











nmW- 1 1-17 7 9 3 0 



[05] 



l l 

> 

CCD 



1 2 













ccd h'=y^y 



1 3 

d- 

18 IS 



1 4 



LPF 



1 5 

^_ 

A/D 



1 6 



PATENT ABSTRACTS OF JAPAN 
(ll)Publication number : 11-177930 
(43)Date of publication of application : 02.07. 1999 



(5l)Int.Cl. H04N 5/92 
H04N 5/225 
H04N 5/765 



(21) Application number : 09-346816 (7l)Applicant : SONY CORP 

(22) Date of filing : 16.12.1997 (72)Inventor : TONOMURA MASAHARU 



(54) VIDEO CAMERA AND ITS CONTROL METHOD 
(57)Abstract- 

PROBLEM TO BE SOLVED: To simply and easily realize time base conversion without 
changing a filter characteristic and a delay amount or the like and without making a 
timing synchronization circuit of the recording system and the reproduction system 
complicated. 

SOLUTION: An image signal photographed by a CCD imager 1 is recorded/ reproduced 
by a recording and reproducing section 3 and time expansion or compression of the 
video image is conducted in this video camera. The camera is provided with a recording 
timing generator 5 that generates a drive signal for the CCD imager 1 and a recording 
timing signal. The recording timing generator 5 processes a timing at reading of the 
image signal from the CCD imager 1 and at recording of the image signal as a packet in 
the unit of fields so as to make a data rate in the packet constant to be an unmagnified 



rate. 
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CLAIMS 
[Claim(s)] 

[Claim 1] While performing record playback of the picture signal picturized with 
the image sensor, it is the video camera which can perform time-axis elongation 
or compression of an image. It has a timing generating means to generate the 
driving signal of the above-mentioned image sensor, and the timing signal at the 
time of record at least. The timing generating means concerned The video 
camera characterized by making the data rate in the packet concerned fixed-ize 
while treating the timing at the time of read-out of the picture signal from the 
above-mentioned image sensor, and record of the picture signal concerned as a 
packet of 1 field unit. 

[Claim 2] The above-mentioned timing generating means is a video camera 
according to claim 1 characterized by making the between from the sensor gate 
pulse to the above-mentioned image sensor to the Rhine shift termination of the 
1 field into the above-mentioned packet. 



[Claim 3] The above-mentioned timing generating means is a video camera 
according to claim 1 characterized by making 1X fixed-ize the data rate in the 
above-mentioned packet. 

[Claim 4] The above-mentioned timing generating means is a video camera 
according to claim 1 characterized by also generating the timing signal at the 
time of playback of the recorded picture signal, and generating the timing at the 
time of the above-mentioned record and playback from the same reference clock. 
[Claim 5] It is the video camera according to claim 1 characterized by the 
above-mentioned timing generating means synchronizing the timing of the 
packet of the 1 above-mentioned field unit with the power line period of the 
alternating current lighting lighting concerned in the case of the photography 
under alternating current lighting lighting. 

[Claim 6] The control approach of the video camera characterized by being the 
control approach of a video camera that time-axis elongation or compression of 
an image can be performed, treating the timing at the time of read-out of the 
picture signal from the above-mentioned image sensor, and record of the picture 
signal concerned as a packet of 1 field unit, and fixed-izing the data rate in the 
packet concerned while performing record playback of the picture signal 



picturized with the image sensor. 

[Claim 7] The above-mentioned packet is the control approach of the video 
camera according to claim 6 characterized by being from the sensor gate pulse 
to the above-mentioned image sensor before the Rhine shift termination of the 1 
field. 

[Claim 8] The data rate fixed-ized within the above-mentioned packet is the 
control approach of the video camera according to claim 6 characterized by 
corresponding to the data rate of IX. 

[Claim 9] The timing of the above-mentioned record playback is the control 
approach of the video camera according to claim 6 characterized by generating 
from the same reference clock. 

[Claim 10] The control approach of the video camera according to claim 6 
characterized by synchronizing the timing of the packet of the 1 
above-mentioned field unit with the power line period of the alternating current 
lighting lighting concerned in the case of the photography under alternating 
current lighting lighting. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It relates to the video camera which can perform. time-axis 
elongation or compression of an image, and its control approach while record 
playback of a picture signal is possible for this invention. 



[0002] 

[Description of the Prior Art] Conventionally, there is a time-axis transformation 
method in the commercial image and image work of art which consist of a 
dynamic image represented by slow motion as a way method for directing the 
texture of a photographic subject. 

[0003] Conventionally, this time-axis conversion was performed by taking a 
photograph at the field rate at the time of projection, and a different rate with a 
film camera. That is, when rate ****** quicker than the field rate for example, at 
the time of projection is performed and it is made to perform projection at the 
usual field rate at the time of projection at the time of photography, a slow motion 
image will be acquired at the time of the projection concerned. In addition, such 
a slow motion image can be said to be the image which the time-axis elongated 
rather than the actual image time-axis. 

[0004] However, by the method of the time-axis conversion by this film camera, 
unless the photoed film is developed, effectiveness of production cannot be 
checked and there is a fault that there is no sex instancy. 
[0005] 

[Problem(s) to be Solved by the Invention] On the other hand, if time-axis 



conversion is realizable in a video camera, for example, since the record 
medium in which the record playback which has a sex magnetic and electric 
instancy is possible can be used, the effectiveness of production can be 
immediately checked after photography. 

[0006] However, generally, in order that a video camera may follow the present 
broadcast format of NTSC (National Television SystemCommittee), PAL (Phase 
Alternation by Line), SECAM (sequential a memoire color television system), 
etc., etc., that by which the frame rate is being fixed to 30 or 25-frame per 
second is almost the case, the frame rate which serves as criteria as an 
exception — ready ~ although the video camera which realizes severalX also 
exists, in the point of the production of the texture of an image, an expressional 
degree of freedom is scarce. 

[0007] Here, in a video camera, if it is going to realize elongation and 
compression of the time-axis of the image of an image by changing the 
reference clock of a recording system, in order for (1) video signal band to 
change, it is necessary to change the property of a filter. 

(2) It is necessary using a delay line to change the amount of delay of the circuit 
which is carrying out timing adjustment. 



(3) A timing synchronous circuit with a reversion system becomes complicated. 
There was a said fault. 

[0008] Then, this invention aims at offering the video camera which enables 
time-axis conversion simply and easily, and its control approach, without also 
making the circuit for a timing synchronization of a recording system and a 
reversion system complicate, without being made in view of the actual condition 
mentioned above, and changing a filter shape, the amount of delay, etc. 
[0009] 

[Means for Solving the Problem] The video camera and its control approach of 
this invention solve the technical problem mentioned above by treating the 
timing at the time of read-out of the picture signal from an image sensor, and 
record of the picture signal concerned as a packet of 1 field unit, and fixed-izing 
the data rate in the packet concerned. 

[0010] According to this invention, although the data rate in a packet is fixed-ized 
to the data rate corresponding to 1X, modification of the rate, i.e., the field rate, 
for every packet to arbitration is enabled. For this reason, the field rate of 
arbitration can be realized, without adding modification to a digital disposal 
circuit. 



[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of 
this invention is explained, referring to a drawing. 

[0012] The whole video camera configuration of the gestalt of the 1 operation by 
which the video camera and its control approach of this invention are applied to 
drawing 1 is shown. 

[0013] In this drawing 1 , the CCD (Charge Coupled Devise) imager 1 changes 
into a picture signal images, such as a photographic subject in which image 
formation was carried out on the light-receiving side by the optical system which 
is not illustrated, by photo electric conversion. The picture signal generated by 
the photo electric conversion in this CCD imager 1 is sent to the processor circuit 
2. In this processor circuit 2, predetermined video-signal processing is 
performed to a picture signal from the CCD imager 1. In addition, predetermined 
video-signal processing in this processor circuit 2 is performed by the usual 
video camera, and since it is common knowledge, that explanation is omitted 
here. The picture signal which received video-signal processing in the processor 
circuit 2 concerned is sent and recorded on the record playback section 3 
equipped with either or those combination, such as RAM (Random Access 



Memory), a hard disk, and a video tape, as a record medium. In the gestalt of 
this operation, if drive timing of the above-mentioned CCD imager 1 and write-in 
timing of the picture signal in the record playback section 3 are made into the 
frame rate of arbitration 3X or less, they can do ** and the record timing 
generator 5 will manage them. 

[0014] On the other hand, the criteria synchronizing signal supplied through the 
terminal 9 from the synchronizing signal generating circuit which is not illustrated 
is inputted into the playback timing generator 6. Synchronizing with the criteria 
synchronizing signal concerned, the playback timing managed with the playback 
timing generator 6 is reproduced by the 1X frame rate, and the picture signal 
currently recorded on the above-mentioned record playback section 3 is sent to 
the processor circuit 4. In this processor circuit 4, predetermined signal 
processing is performed to the signal supplied from the record playback section 
3, and the acquired picture signal is outputted to the latter part from the video 
outlet terminal 8. In addition, predetermined video-signal processing in this 
processor circuit 4 is performed by the usual video camera, and since it is 
common knowledge, that explanation is omitted here. 

[0015] A system controller 7 performs the synchronousr control of the 



above-mentioned record timing generator 5 and the playback timing generator 6 
while controlling each part. 

[0016] As mentioned above, time-axis conversion of an image will be performed 
by making drive timing of the above-mentioned CCD imager 1, and write-in 
timing of the record playback section 3 into the frame rate of arbitration 3X or 
less, and making the time of the playback from the record playback section 3 into 
a 1 X frame rate by one side. That is, if drive timing of the above-mentioned CCD 
imager 1 and write-in timing of the record playback section 3 are made into a 3X 
frame rate and the time of the playback from the record playback section 3 is 
made into a 1X frame rate for example, the image outputted to the latter part will 
turn into a slow motion image with which the time-axis was elongated 3 times 
from the video outlet terminal 8. 

[0017] The timing chart of the various CCD driving signals sent to the CCD 
imager 1 at the time of applying the video camera of the gestalt of this operation 
which realizes the above-mentioned time-axis conversion to a system of 525 
lines / 60 field per second like NTSC system from the above-mentioned record 
timing generator 5 is shown in drawing 2 . VD in drawing 2 shows the field 
packet to which CG mentions a perpendicular register transfer clock later, and, 



as for FP, V1 , V2, V3, and V4 mention a sensor gate pulse for the vertical driving 
pulse of the CCD imager 1 later, EL shows effective Rhine, and drawing 2 (a) 
shows the timing chart of the even field (even number field) to drawing 2 (b) for 
the timing chart of the od field (odd number field). 

[0018] Here, speed of a CCD drive is made into 3 usual times to CCD drive 
timing as shown in this drawing 2 . Speaking concretely, an adjustable frame 
rate's 3X or less being realizable by controlling the timing which starts two kinds 
of field packets FP of odd number even number (the od, even) by making timing 
from the sensor gate pulse CG of the CCD imager 1 to the Rhine shift 
termination of the 1 field into the field packet FP. 

[0019] Namely, as shown in the table and drawing 4 of drawing 3 , the period 
which performs the level vertical drive of the CCD imager 1 constantly [ usual ] at 
3X, and stands the sensor gate pulse CG By changing according to a desired 
field rate, photography by speed, such as 3X or less, for example, 1X, 1.5X, 2X, 
2.5X, and 3X, and photography by speed, such as 1 moreX or less, for example, 
0.5X etc., are attained. In addition, the conversion table of a field rate and a 
packet period is shown in drawing 3 . A packet period in case field rates are 30 
fields / second (namely, 0.5X) For example, 3150 lines/frame A packet period in 



case field rates are 45 fields / second (namely, 0.75X) 2100 lines/frame A packet 
period in case field rates are 60 fields / second (namely, one X) 1575 lines/frame 
Becoming in the following, a packet period in case 630 lines/frame and the 
field rate of a packet period in case field rates are the 150 fields / second 
(namely, 2.5X) are the 180 fields / second (namely, three X) becomes the same 
a frame in 525 lines /. Moreover, when field rates are the 180 fields / second 
(namely, three X), the sensor gate pulse CG at the time of 60 fields / second 
(one X) and the timing of a field packet period are shown in drawing 4 (a) at 
drawing 4 (b) at drawing 4 (c) at the time of 90 fields / second (namely, 1 .5X). 
[0020] As mentioned above, according to the gestalt of this operation, the 
time-axis of an image can be elongated or compressed by adopting the concept 
of the field packet FP and changing the period which stands the sensor gate 
pulse CG according to a desired field rate. 

[0021] Moreover, according to the gestalt of this operation, within the field packet 
FP, even if a frame rate changes, since CCD level drive frequency is always 
fixed-ized, modification does not have the need in the analog signal processing 
circuit which influences image quality, such as timing of an image frequency 
band or sample hold, therefore the stable image is acquired. About an analog 



signal processing circuit, it mentions later. 

[0022] Furthermore, even if the writing and read-out timing to the record 
playback section 3 are made from the same reference clock and a field rate 
changes, since level timing is eternal, it can respond only by modification of the 
Rhine unit and a synchronous system is simple [ timing ] according to the gestalt 
of this operation. 

[0023] Although the flicker in a low frequency will be conspicuous under 
alternating current lighting lighting, such as a fluorescent lamp, in addition to this 
when performing speed photography of a source-power-supply frequency 
(Japan 60Hz or 50Hz) of 1 time or about 2 times, in the video camera of the 
gestalt of this operation, a flicker can be lost by synchronizing the field timing of 
a recording system with a source-power-supply frequency. 
[0024] The example of 1 configuration of an analog signal processing circuit is 
shown in drawing 5 . 

[0025] In this drawing 5 , the picture signal outputted from the CCD imager 11 is 
sent to a sample hold circuit 12. In the sample hold circuit 12 concerned, an 
analog picture signal is sampled and held and the picture signal sampled and 
held is sent to the shading compensating network 13. These CCD imager 1 1 and 



a sample hold circuit 12 operate based on the timing signal from the CCD drive 
timing generator 17. 

[0026] The shading compensating circuit 13 performs shading compensation 
(amendment) processing which superimposes the approximation saw tooth 
wave which synchronized with the horizontal and vertical scan supplied from H 
and V approximation saw-tooth-wave generator 18 on a picture signal from a 
sample hold circuit 12. 

[0027] The picture signal outputted from the shading compensating network 13 
is changed into digital image data by the analog / digital (A/D) converter 15, after 
a higher-harmonic-wave noise component is removed by the low pass filter 
(LPF). This image data is sent to a latter configuration from an output terminal 16. 
[0028] 

[Effect of the Invention] In this invention, time-axis conversion is easily [ simply 
and ] possible, without also making the circuit for a timing synchronization of a 
recording system and a reversion system complicate, without adding 
modification to the digital disposal circuit of a filter shape or the amount of delay 
by treating the timing at the time of read-out of the picture signal from an image 
sensor, and record of the picture signal concerned as a packet of 1 field unit, and 



fixed-izing the data rate in the packet concerned. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block circuit diagram showing the outline configuration of the 



video camera of the gestalt of this invention operation. 

[Drawing 2] It is the timing chart of the CCD driving signal at the time of applying 
the video camera of the gestalt of this operation to the system of 525 lines / 60 
field per second. 

[Drawing 3] It is drawing showing the conversion table of a field rate and a 
packet period. 

[Drawing 4] It is the timing chart which shows the sensor gate pulse at the time of. 
3X, 1.5X, and 1X photography, and the timing of a field packet period. 
[Drawing 5] It is the block circuit diagram showing the example of 1 configuration 
of an analog signal processing circuit. 
[Description of Notations] 

1 CCD Imager 2 Four Processor Circuit 3 Record Playback Section 5 Record 
Timing Generator 6 Playback Timing Generator 7 System Controller 
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